Introduction
Regardless of the success of diet and physical activity programs in controlled research settings (1) (2) (3) (4) (5) (6) , if largescale programs are not effective or easily implemented in real-world settings they fall short of their intended purpose. In the Strategic Plan for NIH Obesity Research, the National Institutes of Health Obesity Research Task Force (7) outlined a national strategy for obesity research emphasizing the use of translational research. However, evaluation of the translation of effective programs to realworld settings is lacking (8) .
The RE-AIM model (9) was developed as a tool to evaluate health promotion programs along 5 dimensions: reach, effectiveness, adoption, implementation, and
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maintenance. Reach refers to the percentage of potential participants who enroll and their representativeness of the target population; effectiveness, to the changes in participant outcomes during the program; adoption, to the number and representativeness of sites willing to conduct the program; implementation, to site adherence to program protocols; and maintenance, to individual outcomes after final intervention contact and program continuation at sites over the long term (8) (9) (10) .
The RE-AIM model has been used to evaluate a limited number of programs, including 14 WISEWOMAN cardiovascular screening interventions in North Carolina (11), a church-based physical activity intervention in South Carolina (12) , and 2 diabetes self-management interventions (13) . To our knowledge, no evaluation of a large-scale weight management program using RE-AIM methods has been published, but studies have shown the model is applicable to a variety of health behaviors and programs. Additionally, researchers have recommended revising RE-AIM index calculation methods to reduce the likelihood of difficult-to-interpret negative values (13) .
Our primary objective was to use RE-AIM to evaluate a multisite, insurance-sponsored weight management program that produced positive short-term physical and psychosocial changes in participants in a university laboratory setting. Our secondary objective was to critique the RE-AIM model's usefulness as an evaluation tool for health promotion programs. We analyzed 3-and 12-month participant outcomes and site-level program implementation information.
Methods
This study evaluated a weight management program that has been offered since 2004 by a large public employees' insurance agency in West Virginia as a benefit to its members. Obese insured members (body mass index [BMI] ≥30 kg/m 2 ) are eligible for the program, as are overweight members (BMI 25.0-29.9 kg/m 2 ) who also report being treated for hypertension, diabetes, heart disease, metabolic syndrome, or sleep apnea. Participants enroll in the program by calling the insurance agency to be screened for height, weight, and health information and must have written approval from their primary care physician.
The insurance agency also screens site providers to ensure the site has adequate safety devices, exercise equipment, and staffing to accommodate high-risk participants. At the time of this study, the insurance agency had approved 31 fitness facilities ("sites") to accept participants: 2 housed in university cardiac rehabilitation/ exercise physiology laboratories, 2 in physical therapy facilities, 5 in hospitals, and 22 private wellness/fitness centers. Searches of available print (14) and online (www. wvha.com, www.yellowpages.com) resources yielded 352 of these types of facilities in West Virginia. Each approved site is required to designate an administrator to act as liaison with the insurance agency, handle participant contact, coordinate site services, and enter participant data into a database.
The weight management program evaluated in this study is a 1-year benefit, during which weight loss is promoted by using a combination of behavior therapy (eg, food logs), individualized site-based exercise programming, and individualized diet therapy. Case management nurses track participant progress on the basis of monthly entry of the following body measurements by the sites into a Webbased database: weight and BMI, systolic and diastolic blood pressure, body fat percentage, waist circumference, and number of site visits. Each site determines its measurement protocols on the basis of available instruments and staff training. Sites are compensated via monthly member copayments and insurance agency payments for the provision of on-site services in 2 phases.
Phase I (months 1-3)
Services provided during phase I include 1) access to the exercise site, 2) a 60-minute fitness evaluation and exercise program designed by an exercise physiologist, 3) a 60-minute evaluation and nutrition program designed by a registered dietitian, 4) monthly 30-minute exercise sessions with a personal trainer, and 5) 60-minute follow-up reassessments by the exercise physiologist and registered dietitian at the end of month 3. Participants may be removed from the program if they fail to exercise at the site at least twice per week; turn in food logs periodically; attend appointments with the exercise physiologist, registered dietitian, or personal trainer; or have body measurements taken by site staff monthly. Phase I is considered the "intervention" period for this evaluation. If participants meet the behavioral requirements and lose 12 lb (or show substantial improvements in other physical measures) they may continue to phase II.
Phase II (months 4-12)
Phase II spans the remainder of the first year (9 months). This phase is considered the postintervention period for the current evaluation because it is more like a private gym membership than a weight-loss intervention; it provides access to the facility and 1 personal training session per month. Participants are expected to continue exercising at the facility twice per week and have physical measurements and visit data submitted monthly by the sites to maintain the benefit. 
Data sources
We used archival participant data and site administrator surveys to evaluate the weight management program. The insurance agency granted us access to an online password-protected database containing demographic and physical measurement data of all program participants. The university's institutional review board approved the study for the protection of human participants. We downloaded, verified, de-identified, and imported archival data of all participants into SPSS version 14.0 (SPSS, Inc, Chicago, Illinois).
To gather site-level program evaluation data, we recruited site administrators by mail, e-mail, and telephone (17) to complete an online survey. The survey assessed 1) site staffing, equipment, and facilities; 2) program implementation methods; and 3) barriers to program implementation. Section 2 of the survey was relevant to this study; it included items that ascertained the procedures (openended) or frequency (categorical) of conducting 14 program components during phase I as recommended or required by the insurance agency: measuring weight, waist circumference, body fat percentage, and blood pressure; providing individualized nutrition and fitness assessments, nutrition classes, fitness plan, one-onone personal training, and follow-up nutrition and fitness assessments; tracking participant attendance; and reviewing home exercise and food logs or journals. Responses were recoded to dichotomous variables (yes/no) and the sum of yes responses tallied to represent the number of program components implemented.
Statistical analyses of RE-AIM indices
Presenting results using the RE-AIM model first requires creating operational definitions for multiple components in each of the 5 RE-AIM dimensions (10) (Box). These components were used to calculate RE-AIM indices (Appendix). Index calculations used standardized effect size (18) values from various statistical procedures to measure multiple components or outcomes in each index. We used χ 2 analysis to compare categorical variables and repeated measures analysis of variance (ANOVA) to assess the magnitude of outcome changes over time. In the indices, "positive" effects were reduced by differential or "negative" effects (eg, program attrition). This index calculation method has resulted in negative values in prior studies (13) from outcome effects, overstating the "negative" program effect. To limit this potential distortion, we calculated a "proportion of positive effect not explained by differential effects" by first subtracting the differential ("negative") effect size from 1 and then multiplying the difference by the "positive" effect (Appendix). Second, a negative index value may still result if the effect size is more than 1. We resolved this challenge by using effect size measures whose upper limit was 1. (18, 19) . All raw index scores ranging from 0 to 1 were multiplied by 100 for summary index values of 0 to 100. Missing data were excluded from analyses, which were conducted by using SPSS version 14.0.
Results
The data for 1,952 participants from 31 sites were exported, and administrators from 27 of 31 active sites (87.1% response rate) completed online surveys. Responses from 4 new sites whose participants had not yet completed phase I of the program were excluded from analysis, resulting in 23 completed site administrator surveys. The distribution of most of the participants' measurement data was skewed, and data are presented as median (interquartile range) unless otherwise noted.
Individual-level impact ([reach * effectiveness] / 100)
A total of 60,041 adult members were covered by the insurance agency (N. Henderson, health promotions director, written communication, January 2008). By using the state obesity (31%) and overweight (36%) prevalence rates (20) , and national prevalence of overweight adults with at least 1 comorbid condition (66%) (21), we estimated that 32,878 insurance members may have been eligible for the program. At the time of data collection, 1,952 members had participated (5.9% individual participation rate) ( Table 1) .
Baseline physical measurements for men and women are presented in Table 2 . A significantly larger percentage of participants than the eligible population were women (80.0% vs 54.1%; P < .001, φ c 2 = .073), and more of them were aged 45-54.9 years and fewer of them were aged 65 years or older (P < .001, φ c 2 = .113), yielding a reach value (R) of 5.4 (Table 1) .
Phase I outcome changes are presented in Table 3 . Of 1,647 participants who could have completed phase I (those who had started the program at least 12 weeks before data collection), 76.5% had done so. Fewer women (74.8%) than men (83.7%) completed phase I (P = .001, φ c 2 = .007), and completion rates tended to rise with age. Participants who completed phase I had significant weight loss (13 lb [6.5-21.4 lb]; P < .001, η 2 = .592), and men lost significantly more weight than women (P < .001, η 2 = .050). Differences in weight loss were also revealed among age groups (P = .003, η 2 = .014). These components produced an effectiveness value (E) of 43.8 and an individual-level impact ([R * E] / 100) of 2.4 (Table 1) .
Setting-level impact ([adoption * implementation] / 100)
There were 31 active weight management program sites out of a total of 352 potential sites in West Virginia at the time of data collection, resulting in an adoption value (A) of 8.8 (Table 1) . Site survey responses (N = 23) showed that sites implemented a mean of 12.8 (standard deviation [SD] 1.0) of 14 program components during phase I. All sites measured weight, waist circumference, body fat percentage, and blood pressure; tracked attendance; and provided initial and follow-up nutrition assessments with a registered dietitian, nutrition classes designed by the registered dietitian, and an individualized exercise prescription. The least frequently implemented component, by 15 sites (65%), was having participants maintain home exercise logs. Implementation survey data yielded an implementation value (I) of 91.4 and a setting-level impact ([A * I] / 100) of 8.0 (Table 1) .
Long-term maintenance ([individual maintenance * setting maintenance] / 100)
Phase II outcome changes are presented in Table 4 . Of 762 participants who could have completed phase II (those who had started the program at least 1 year before data collection), 348 (45.7%) had done so (ICR PhII = .457) ( Table  1) . Excluding the small samples of participants aged 18-24.9 years (n = 2) and 65 years or older (n = 9), completion rates tended to increase with age and be higher in men in each age group. Participants who completed phase II 
Discussion
We achieved our primary objective of using RE-AIM to evaluate a weight management program. We found moderate program effectiveness and high implementation, suggesting the program has been beneficial for participants and can be implemented in a variety of settings. We found low program reach and adoption, suggesting the program could be improved by recruiting new participants and sites. Recruitment may prove difficult, however, because participants must be highly motivated to enroll in the program, and sites are required to offer services by highly trained personnel often unavailable in rural areas of West Virginia. In the long term, site maintenance was high, but individual maintenance was fairly low, indicating the program is sustainable but the services of phase II may need to be revised to improve participant outcomes. The summary results suggest this weight management program has potential to be expanded for more translation and public health benefit and should be considered a viable model for other public and private insurers.
Individual short-term and long-term outcome changes are comparable with those of other behavioral programs and clinical trials. Short-term attrition from this weight management program (23.5%) was slightly higher than is commonly seen in behavioral programs of similar length (10%-15%), though the median weekly weight loss in this program is comparable (1.23 lb vs 1.1 lb) (22) . This program also compares favorably with clinical trials of similar length, which average 85%-95% completion rates and approximately 1 lb of weekly weight loss (1,5).
Long-term individual results also compare favorably with other behavioral programs and clinical trials. Participants who completed phase II (n = 348) lost a mean of 20.9 (SD, 22.3) lb from baseline, with some recidivism. Slightly more than half of phase II completers (51.5%) maintained phase I weight loss or continued losing weight in phase II. In comparison, approximately 60% to 70% of weight loss is maintained for a year after treatment in other short-term behavioral interventions (22) . One-year results indicate more average weight losses but lower completion rates than randomized control trials of similar length (1, 5) .
We also achieved the secondary objective of critiquing the RE-AIM model and revised index calculations. The strength of the RE-AIM model is its ability to quantify for decision makers a program's strengths and weaknesses.
Comparison with other health promotion program evaluations that used RE-AIM is limited at this point in the model's refinement because no 2 studies have used the same index calculation methods. We believe this study advances the RE-AIM model by 1) providing methods for assessing long-term maintenance at the individual and site levels and 2) addressing 2 methodologic concerns with existing index calculation methods (ie, negative index values and effect sizes with varying maximum values). The revised methods in this study produced positive R and M I values, whereas previously used methods (10) would have yielded negative values.
Limitations
The study is limited in a number of ways. Multiple sources of measurement error may have affected the data, including 1) lack of standardized procedures and instruments for measuring health outcomes, 2) missing outcome data, and 3) social desirability of sites when entering participant data and completing survey items. Potential error was addressed in multiple ways. Trained exercise professionals took measurements using accepted professional standards of practice, the insurance agency periodically audited site data, we contacted sites to collect missing data, and all survey recruiting material stressed the informative (not punitive) nature of the study and independence of the investigators from the insurance agency. Measurement error would be more important in a small clinical trial assessing an intervention's efficacy than in this study with its large sample and focus on standardized effect sizes.
Conclusions
Numerous questions remain to be answered before the public health effect of this and other weight management programs can be better understood. This program had a significant positive effect on participants and was sustainable, but needs to be expanded. The RE-AIM model provided a framework through which the translation of this program could be evaluated and presented to public health decision makers. In fact, the summary data of this project were presented to the insurance agency and used as evidence for changing the program benefit to address the low reach, adoption, and long-term individual maintenance. We encourage continued study of RE-AIM index calculations and application of the model to evaluate obesity treatment programs. It may be beneficial to add qualitative process data to these outcomes to work toward developing a set of best practices in behavioral weight management (11, 12) . Additionally, because insurance agencies often provide benefits for multiple weight management modalities (eg, behavioral, surgical, pharmacologic), RE-AIM methods should be used to evaluate multiple modalities concurrently to allow for side-by-side comparison and facilitate decision making about resource allocation. These evaluations will need to link program costs, insurance claims, individual outcomes, and future cost savings. Such analyses may affect the benefit and incentive structure of this insurer and others to improve the translation of knowledge regarding clinical obesity treatment into innovative programming that can be widely implemented.
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